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Resolution of experimentally induced symmetrical conflicts of
interest in meerkats (Suricata suricatta)
Abstract
Activity shifts in animal groups are a potential source of group fragmentation if members do not
coordinate themselves. This coordination can become further complicated when individuals within a
group face conflicts of interest. Here, we experimentally induced symmetrical conflicts of interest over
which direction to choose in meerkat groups. We trained dominant and subordinate individuals to expect
food at locations in opposite directions when the group was still at its sleeping burrow (i.e., before the
group started foraging). Trained individuals were more likely to initiate group departure in the direction
of their rewarded location and there was no difference between dominants and subordinates in initiation
rate. Initiation of group departure seemed to be the most important factor determining the final direction
of the group, as the direction chosen by the first initiator was rarely challenged afterwards. We did not
observe any obvious signals used to enhance recruitment during this process. Over the experimental
days, initiator identity changed suggesting that individual motivation to initiate group departure varies
from day to day. All together, meerkats voluntarily avoided immediate foraging benefits to maintain
cohesion with the group, which likely prevents them from incurring costs associated with becoming
isolated. We conclude that individuals refrain from initiating group splits when conflicts of interest are
low and any individual can take the lead, often without the use of obvious signals other than the
displacement itself.
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Summary 
Activity shifts in animal groups are a potential source of group fragmentation if 
members do not coordinate themselves. This coordination can become further 
complicated when individuals within a group face conflicts of interest. Here, we 
experimentally induced symmetrical conflicts of interest over which direction to 
choose in meerkat groups. We trained dominant and subordinate individuals to expect 
food at locations in opposite directions when the group was still at its sleeping burrow 
(i.e., before the group started foraging). Trained individuals were more likely to 
initiate group departure in the direction of their rewarded location and there was no 
difference between dominants and subordinates in initiation rate. Initiation of group 
departure seemed to be the most important factor determining the final direction of 
the group, as the direction chosen by the first initiator was rarely challenged 
afterwards. We did not observe any obvious signals used to enhance recruitment 
during this process. Over the experimental days, initiator identity changed suggesting 
that individual motivation to initiate group departure varies from day to day. All 
together, meerkats voluntarily avoided immediate foraging benefits to maintain 
cohesion with the group, which likely prevents them from incurring costs associated 
with becoming isolated. We conclude that individuals refrain from initiating group 
splits when conflicts of interest are low and any individual can take the lead, often 
without the use of obvious signals other than the displacement itself. 
 
Keywords: symmetrical conflict of interest; meerkat; cohesion benefit; isolation cost; 
variable movement initiation 
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1. INTRODUCTION 
Many animal groups remain spatially cohesive even when their group 
members shift activity or direction of travel. In order to achieve cohesion, individuals 
within a group have to coordinate themselves. The coordination phase can be seen as 
a phase during which mechanisms enable group members to aggregate their 
individual behaviours into group-specific behaviour. These aggregation rules “assign 
to each combination of individual inputs a resulting collective output” (Conradt & 
List, 2009) and therefore link the individual-decision level to the group-decision level. 
This can be done by using self-organisation rules (Camazine et al., 2001; Couzin et 
al., 2005; Sumpter, 2006) or through specifically evolved signals (Black, 1988; 
Stewart & Harcourt, 1994; Boinski & Campbell, 1995; Prins, 1996; Bousquet et al., 
2011). 
 The success of the coordination phase also depends on the presence of 
conflicts of interest within the group, either due to differences in individual 
requirements or to the different information sets group members possess (Biro et al., 
2006; King et al., 2008). Substantial conflicts of interest can even lead to complete 
social segregation. For instance, in sexually dimorphic ungulates, temporal activity 
budgets differ widely between sexes and cause complete sexual segregation in some 
of these species (Ruckstuhl & Neuhaus, 2002). However, in many species, groups 
remain cohesive even when strong conflicts of interest occur (King et al., 2008). The 
study of conflicts of interest can help to elucidate the characteristics of individuals 
able to dictate their own interest to others (King et al., 2008) but also to understand 
how a group can remain united despite these conflicts (Prins, 1996). 
Research on conflicts of interest has received a lot of theoretical modelling 
(temporal conflicts: Conradt & Roper, 2003; Rands et al., 2003; Dostálková & 
Špinka, 2007; Rands et al., 2008; directional conflicts: Couzin et al., 2005; Conradt & 
Roper, 2009; Conradt et al., 2009) and observational attention (Kummer, 1968; Rees, 
1987; Prins, 1996; Boinski, 2000; Conradt & Roper, 2005; King et al., 2009). 
However, empirical tests of the effects of conflicts of interest are still rare (Sumpter & 
Beekman, 2003; King et al., 2008; Dyer et al., 2009; Harcourt et al., 2010), potentially 
because it can be difficult or unethical to elicit conflicts of interest within animal 
groups. Symmetrical conflict experiments, in which the reward for informed 
individuals is identical, have only been conducted in ants (Sumpter & Beekman, 
2003), fish (Harcourt et al., 2010) and humans (Dyer et al., 2009). The only 
nonhuman mammal work that has been done was an asymmetric study in chacma 
baboons (Papio ursinus) where researchers induced asymmetrical conflicts by 
presenting foraging groups one extra foraging patch (which only the dominant male 
was able to monopolise) without any symmetrical incentive in another direction for 
subordinate individuals (King et al., 2008). Therefore, dominance and information are 
confounded. Consequently, an experiment on symmetrical conflicts of interest in 
stable social groups of mammals will help to strengthen our understanding of conflict 
resolution by controlling for the effect of asymmetry, enabling to identify the 
influence of the different factors. 
Meerkats are small carnivores living in stable social groups with high 
reproductive skew in favour of the dominant individuals, indicating strong 
reproductive conflicts of interest (Clutton-Brock et al., 1999b). Meerkat groups 
typically consist of individuals of both sexes and any age category (Doolan & 
Macdonald, 1997). Besides birth, death and rare events of inter-group migrations by 
males or fissions, meerkat group composition remains stable for years. Therefore, 
there is a high potential for variation between individuals’ energetic requirements or 
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territorial knowledge, which can lead to potential conflicts (Boinski, 2000). However, 
little is known about motivational (i.e., what to do?) and/or directional (i.e., where to 
go?) conflicts of interest in mongooses.  
Meerkat groups forage cohesively, whereby they do not share food among 
each other (Doolan & Macdonald, 1996). They typically travel 500 m to 2 km per day 
mainly in their territory, which they defend fiercely against neighbouring groups 
(Jordan et al., 2007). They are highly vocal and coordinate their spatial movement 
with several different types of calls (Manser, 1998). They use “lead” calls in the 
morning to coordinate their group departure from the sleeping burrow (Manser, 1998; 
Turbé, 2006). During foraging they constantly emit “close” calls, which seem to 
function to maintain cohesion (Manser, 1998; Townsend et al., 2010), and in addition 
they give “moving” calls to initiate movement from one foraging area to another 
(Bousquet et al., 2011). Recent work suggests that physiological incentives appear to 
elicit meerkats to lead the group away from the morning sleeping burrow (Bousquet et 
al., in prep.). However, we still do not know how meerkat groups remain cohesive 
despite conflicting information about the environment among group members. To 
assess this situation, one way is to give artificial and controlled additional information 
to specific individuals in the group to induce conflicts of interest over which direction 
to take. 
We experimentally induced directional conflicts of interest between two focal 
individuals, a dominant and a subordinate, before their group departed for foraging 
from the morning sleeping burrow. The induced conflicts were symmetrical by 
keeping the reward equivalent for each individual. We specifically investigated: i) 
whether dominant individuals were more likely to attract the group in their direction 
of interest; ii) whether meerkats changed direction and/or initiator within a morning 
departure by comparing the identity and the direction of the first initiator to the 
identity and the direction of the final initiator; iii) whether the same individual wins 
the conflict of interest repeatedly by conducting the experiment on 5 consecutive 
days. Furthermore, we determined whether our focal individuals actively tried to 
attract their group members by the use of lead calls. 
 
 
2. MATERIALS AND METHODS 
(a) Study site and population 
We studied conflicts of interest on a wild but habituated population of 
meerkats at the Kalahari Meerkat Project, South Africa. The project is located on 
ranchland in the Kalahari, near Van Zylsrus (26° 58’ S, 21° 49’ E). Description of 
habitat and climate are provided elsewhere (Clutton-Brock et al., 1999a; Russell et al., 
2002). All animals in the population could be individually identified by the use of 
unique dye mark combinations. Individuals were habituated to close observation 
(< 1 m). The ages of over 95 % of individuals were known precisely (± 5 days) as 
well as most of their life-history events. 
 
(b) Training phase 
We conducted this experiment on 5 different meerkat groups from July to 
October 2008, ranging in group size from 9 to 17 individuals (mean ± s. e.: 
13.4 ± 1.6). In each group, we trained the dominant female and the next-in-line 
subordinate female (of similar age as the dominant female) to feed from two different 
specific shapes (one for each individual) baited with frozen scorpions (one of 
meerkats’ favourite prey, Doolan & Macdonald, 1996). However, as in one group 
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(Frisky) the next-in-line subordinate females were all evicted during the period of the 
experiments, we trained the group’s dominant male and the next-in-line subordinate 
male. Results from this group do not suggest any sex difference in behaviour. During 
non-breeding periods dominants and subordinates do not differ in their ability to lead 
the group in the morning (Bousquet et al., in prep). However, when lactating females 
are present in a group, they very often lead the group departure (Bousquet et al., in 
prep.). In our study, none of the females were lactating, therefore ensuring an 
identical leading probability for the two trained individuals. Furthermore, dominant 
and subordinate individuals do not differ in their ability to be followed during 
foraging trips (Bousquet et al., 2011). 
To attract the target individuals to the food locations, we used 6 obviously 
different types of shapes (a green circle, a white triangle, a yellow star, a black 
rectangle, a purple moon and a yellow-and-black Y, all with an area of 210 cm2);  as 
used by Thornton & Malapert (2009b, see their Table 1). In the specific groups, we 
always used different group-shape combinations from their study, and more than two 
months had elapsed between the two studies, reducing the possibility of habituation to 
the shapes. The scorpions used as rewards were collected at the study site and brought 
back to the farmhouse where they were frozen until used for the experiment. For all 
presentations, we placed a frozen scorpion below the shape. The shape was mounted 
on a tray which was covered by sand. To make the shape more conspicuous to the 
meerkats, we put the tray on a box (20 cm high) and exposed the scorpion’s tail 
outside of the sand. Meerkats therefore had to dig in order to access the scorpion, 
mimicking a natural situation.  
The training phase lasted 6 days. Each morning, we arrived at the sleeping 
burrow before any meerkat had emerged. Once all group members were out from their 
burrow, one observer presented the specific shape with scorpion reward on its tray to 
the focal animal. When meerkats other than the focal individual were approaching the 
shape, we gently removed the shape until the meerkats moved away. We then started 
again to approach the focal individual. On the first days, we presented the shapes 
close to the sleeping burrow entrances (within 1 m). Then, we moved the shape 
further away from the burrow, up to a maximum of 10 meters. All individuals were 
already well habituated to the process after 5 days but we continued for 1 more day to 
improve the habituation even more. During the training phase, each focal individual 
received 3 scorpions on the first morning and 2 scorpions for each successive training 
morning, totalling 13 scorpions per individual for the whole period. We left a one-day 
break between the end of the training phase and the beginning of the test phase. 
 
(c) Test phase 
We firstly placed the two shapes used during the training phase in 
diametrically opposed directions. As observed in a previous study (Christophe 
Bousquet, unpublished data) we know that meerkats have a preferential leaving 
direction (towards East, the direction of the sun). Therefore, we avoided the 
orientation East – West as often as we could or made sure to have the symmetrical 
arrangement on another test day (so that each shape was facing East on the same 
number of test days). Overall, the East – West orientation was used in only 4 trials out 
of 24. The distance between the shape and the sleeping burrow during the test days 
was assessed by GPS (GPS GARMIN eTreX H, accuracy: 95 % of fixes within 5 
meters) and was consistently around 20 m (20.42 ± 0.91 m), which was further than 
during the training phase. We increased the distance between shapes on test days to 
ensure a stronger conflict between trained individuals. Yet, each shape was still 
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visible from the sleeping burrow. On test days, each shape was baited with a frozen 
scorpion and all individuals had potential access to the shapes. Thus, unlike during the 
training phase, we did not remove the shape when untrained meerkats approached it. 
Each meerkat group was tested for 5 consecutive days, except for one group (Lazuli), 
where we were only able to perform 4 tests because of the subordinate female eviction 
on the fifth day. Hence, we had a total of 24 tests from 5 different groups. 
 Once the first meerkat emerged, one observer videotaped the movements of 
the two focals and the same or another observer recorded movements of other 
individuals. We focused our attention on movements in the direction of either shape. 
For each morning, we therefore recorded the identity of the first individual in the 
group to move in a specific direction (the “first initiator”). For each focal individual, 
the chosen direction was classified in 3 categories: i) the “rewarded” direction if the 
focal individual went towards its rewarded shape; ii) the “non-rewarded” direction if 
the focal individual went in the direction of the other shape; and iii) the “other” 
direction in any other cases (Figure 1). When meerkats emerge from their burrow, 
they stand on their hind legs with their torso facing the sun to warm up. It was 
therefore easy to record an individual movement every time a meerkat left its sunning 
position and started walking in any direction for more than 1 m. However, this kind of 
movement does not immediately make the group leave the burrow. Therefore, we also 
recorded the identity of the first individual to initiate the final group movement when 
the group leaves the burrow (the “final initiator”) and its direction. The final direction 
was considered similar to the initial direction when it did not differ more than 45° 
from it. It is possible that our experimental design could have induced meerkat groups 
to split, at which point we would have stopped the experiment. However, during the 
whole experimental period, this never occurred. The study was carried out under 
licences issued by the Northern Cape Conservation Service and ethical committee of 
Pretoria University, South Africa. 
 
 
 
Figure 1. Overview of the experimental setting and of the corresponding zones. The light grey 
circle represents meerkats’ sleeping burrow. Individual A was trained to receive food at the 
dark grey diamond (shape A), while individual B was trained to receive food at the white 
square (shape B). A movement of individual A in the white area of the figure was considered 
as a movement towards its rewarded shape A. A movement of individual A in the vertically 
stripped area of the figure was considered as a movement towards its non-rewarded shape B. 
Movements of individual A in the horizontally stripped area of the figure were considered as 
movements in other directions. 
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(d) Statistics 
 All statistics were done with R 2.10.0 (R development core team, 2009). We 
used the binomial test with Yates’ continuity correction to compare observed and 
expected proportions (Crawley, 2007). Expected values assume that the probability of 
each adult in the group is identical and are equal to the average of the reciprocal of the 
number of adults for each test day in each of the five groups (Table S1). We used 
generalised mixed-effect models when our response variable was binary and when we 
wanted to control for group identity and/or for individual identity. The models used a 
quasibinomial error distribution and individual identity nested in group identity or 
only group identity as a random term.  We compared models with only one fixed 
effect and individual nested in group as a random term to the null model with only the 
intercept as a fixed effect and the same random term. We used likelihood ratio tests to 
test whether the fixed factor explained a significant amount of the variance compared 
to the reduced model without the fixed factor. Since likelihood ratio tests against a 
Chi-square distribution tend to overestimate effect size (Faraway, 2006; Jaeggi et al., 
2010), we used parametric bootstrapping with 1,000 Monte Carlo simulations to 
generate a distribution of likelihood ratios (LR) from the fitted parameter estimates 
and tested the observed LR against this distribution (Faraway, 2006; Jaeggi et al., 
2010). All generalised mixed-effect models used the library lme4 (Bates & Maechler, 
2009). 
 
 
3. RESULTS 
(a) Efficiency of the training phase 
Trained individuals initiated group departure in 17 (73.9 %) out of the 24 test 
days, which was significantly more than expected by chance (chance value: 5, 
binomial test with Yates’ continuity correction, χ2 = 15.02, d. f. = 1, p < 0.001, Figure 
2A). Out of these 17 trials, trained individuals went 11 (64.7 %) times in the direction 
of their rewarded shape, 2 (11.8 %) times in the direction of the non-rewarded shape 
and 4 (23.5 %) times in another direction than any shape (generalised mixed-effect 
model, Z = -2.43, p < 0.05, Figure 2B). Over the whole test period, only 3 (30 %) out 
of 10 trained individuals ate a scorpion at their non-rewarded shape. Out of the 28 
untrained adults (all the naïve adults in the five studied groups), only 1 (3.6 %) ate a 
scorpion at a shape. 
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A 
B 
Figure 2. Relative frequency that: A) a trained or untrained individual initiated a group 
movement on test days; and B) a trained individual went in the direction of its rewarded shape 
(“Rewarded”), to the other one (“Non rewarded”), or in another direction (“Other”). Grey 
bars: observed relative frequency, white bars: expected relative frequency. Mean ± se, 
N = 5 groups. 
 
 
(b) Effect of dominance status on the “first initiator” and the “final initiator” 
We detected no influence of dominance status on the ability of an individual to 
initiate the first movement to its specific shape. The subordinate trained individual 
initiated the first group movement in 10 (41.7 %) out of the 24 trials, and the 
dominant trained individual in 7 (29.2 %) out of the 24 trials (Monte-Carlo Likelihood 
ratio test between generalised mixed-effect models, LR = 1.06, d. f. = 1, p = 0.34, 
Figure 3A). The remaining 7 trials were days in which neither of the trained 
individuals initiated group movement. On these days, the first initiator was a 
subordinate male in 4 trials, the dominant male in 2 trials and another subordinate 
female in 1 trial. 
As with the first initiator, we detected no effect of dominance status on the 
identity of the final initiator. The subordinate trained individual initiated the final 
group movement in 10 (41.7 %) out of the 24 trials, and the dominant trained 
individual in 7 (29.2 %) out of the 24 trials (Monte-Carlo Likelihood ratio test 
between generalised mixed-effect models, LR = 1.17, d. f. = 1, p = 0.25, Figure 3B). 
The remaining 7 trials were days in which neither of the trained individuals initiated 
group movement, and the final initiator was a subordinate male in 5 trials, the 
dominant male in 1 trial and another subordinate female in 1 trial.  
Dominant and subordinate individuals were as likely to initiate group 
movement in the early or late test period: session number did not have an influence on 
the dominance status of the first initiator (generalised mixed-effect model, Z = 1.44, 
p = 0.15) or of the final initiator (generalised mixed-effect model, Z = 0.04, p = 0.97). 
The time series of the initiators’ identity are given in details in Table S2. 
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A 
B 
Figure 3. Relative frequency that the subordinate or the dominant trained individual initiated: 
A) the first group movement on test days; B) the final group movement on test days. Grey 
bars: observed relative frequency, white bars: expected relative frequency. Mean ± se, 
N = 5 groups. 
 
 
(c) Consistency of initiator and direction 
The initial and the final initiators were the same individual in 17 (73.9 %) out 
of 24 trials. This consistency in individual identity is highly significant (binomial test 
with Yates’ continuity correction, χ2 = 53.83, d. f. = 1, p < 0.001, Figure 4A). 
However, the consistency of the identity of the initiator was not higher when trained 
individuals initiated the first movement than when untrained individuals initiated it 
(70.6 % and 71.4 % respectively, generalised mixed-effect model, Z = 0.04, p = 0.97). 
The overall observed difference between the “first direction” and the “final 
direction” was 49.3 ± 13.3°. The “first initiator” and the “final initiator” moved in the 
same direction (when their directions were differing less than 45°) in 16 (66.7 %) out 
of the 24 trials. In these trials, the observed difference between the two bearings was 
much less (7.06 ± 2.89°). This consistency of direction is much higher than the one 
expected by chance, if each 45° segment was as likely for the final initiator 
(χ2 = 22.22, d. f. = 1, p < 0.001, Figure 4B). From the 17 trials in which trained 
individuals initiated the first group movement, the final group movement was in the 
same direction as the first group movement in 11 trials (64.7 %). From the 7 trials in 
which other untrained individuals initiated the first group movement, the final group 
movement was in the same direction as the first group movement in 5 trials (71.4 %). 
Therefore, the consistency of direction was not higher when trained individuals 
initiated the first movement than when untrained individuals initiated it (generalised 
mixed-effect model, Z = 0.32, p = 0.75). 
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(d) Use of vocalisations 
 During the test or the training phase, focal individuals never emitted lead calls 
or any other vocalisation while travelling in the direction of their shape. However, on 
4 out of the 7 days when untrained individuals led the group, these untrained 
individuals emitted lead calls (Monte-Carlo Likelihood ratio test between generalised 
mixed-effect models, LR = 9.68, d. f. = 1, p = 0.07). 
 
A 
B 
Figure 4. Relative frequency that: A) the final initiator was the same or different as the first 
initiator; and B) the final direction was the same or different as the first direction. Grey bars: 
observed relative frequency, white bars: expected relative frequency. Mean ± se, 
N = 5 groups. 
 
 
4. DISCUSSION 
The experimentally induced symmetrical conflicts of interest in meerkat 
groups showed that trained individuals initiated group departure to a specific food 
location more often than untrained individuals. We did not find any effect of 
dominance status on the identity of the “first initiator” neither on the identity of the 
“final initiator”. However, the identity and the direction of the final initiator were 
consistent with the identity and the direction of the first initiator. Moreover, we did 
not detect any carry-over effect on the 5 days of test: early conflict outcomes did not 
influence the later ones. Trained individuals never emitted vocalisations when moving 
towards their rewarded shapes, whereas untrained individuals initiating group 
movement vocalised in more than half of their attempts. 
 Trained individuals were successful in attracting the group away from the 
sleeping burrow in the direction of their shape, to eat their reward. Thus, the 
immediate incentive of eating a scorpion was enough for trained individuals to initiate 
group departure. However, when a trained individual moved in the direction of its 
shape, the other trained individual did not try to get access to its own rewarded shape, 
and followed the other group members, sometimes being among the first to join. 
Furthermore, group movement initiations by untrained individuals occurred on 7 days. 
On these days, none of the shapes was visited and we did not notice any effort of the 
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trained individuals to reach their specific shape. We also did not find any significant 
effect of dominance on attraction success. Therefore, being the first to initiate the 
group movement seemed to be the most important for other group members to join. 
This result is in line with the findings of Turbé (2006) and an additional study of ours 
(Bousquet et al., in prep.) on the same population, which found leadership was 
influenced by the individuals’ inner state (previous day’s foraging success and female 
reproductive state). Thus, when an untrained individual led, it might have been 
because it was in a needier condition than trained individuals. Unfortunately, we 
could not rule out this hypothesis, as measuring relative need through weight data 
would have interfered with the departure process. However, our previous study 
showed that leading individuals had no higher morning foraging success (Bousquet et 
al., in prep.). Therefore, leading away from the burrow in meerkats may affect only 
immediate food intake and not over longer foraging periods. In all trials, trained 
individuals who did not leave first followed without trying to eat their reward, located 
in a different direction. It thus seems a priority for meerkats to follow an early 
initiator rather than to reach an individual reward. This can be due to the fact that 
meerkats’ survival drastically decreases when on their own or in small groups 
(Clutton-Brock et al., 1999a). This propensity to follow any individual, independently 
of an individual’s immediate interest, can also explain the observed consistency of 
direction and identity of the final initiator with respect to the direction and identity of 
the first initiator. Possibly because of this consistency, overt directional conflicts are 
rarely observed in meerkats and occur mainly in specific cases (2 cases in 18 months 
in the context of road crossing and 5 cases in 4 years when rovers tried to lead the 
group, Manser & Bousquet, pers. obs.). 
 However, this consistency of initiators and the scarcity of directional conflict 
within one morning do not mean that initiators are consistent between mornings. 
Indeed, over the 5 test days, both trained individuals in every group were followed by 
group members at least once in the direction of their shape. Therefore, the individual 
motivation to initiate group departure seems to vary from day to day. This fits in well 
with the concept of turn-taking in which individuals with conflicting information 
alternate their leadership and therefore diminish the overall conflict costs (Harcourt et 
al., 2010). However, whether meerkats use this type of rule or whether it is a corollary 
of the effect of inner state on leadership still needs further research. 
 It is intriguing that trained meerkats did not emit lead calls while heading 
towards their rewarded shapes, as lead calls in meerkats are often used by an 
individual when initiating a group departure from the sleeping burrow (Turbé, 2006). 
Indeed, untrained individuals emitted lead calls on 4 out of the 7 days during which 
they were observed initiating group movement. By refraining from emitting lead calls, 
it is possible that trained individuals secure their sole access to an extra-food source, 
and did not try to initiate group movement to be followed at this stage. Specific 
signals can be important for recruitment in many species (Radford, 2004; Sueur & 
Petit, 2010). However, recruitment signals can also only be produced in specific 
contexts: subordinate green woodhoopoes for example do not emit vocalisations when 
they go away from the group to secure food access (Radford, 2004). As meerkats 
learn socially and individually when food is associated to a shape (Thornton & 
Malapert, 2009a,b), it might be advantageous to approach a shape as inconspicuously 
as possible. On the other hand, the trade-off between securing a food source and the 
motivation to reach the shape might not have been strong enough for trained meerkats 
to use vocalisations. It would be interesting to create a bigger conflict within each 
individual by putting the shapes even further away from the burrow (and potentially 
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also by increasing the amount of extra-food to be expected). Then, trained individuals 
might have to use vocalisations to attract the group in order for trained individuals to 
access their reward without being isolated from the group. 
From our results, we have shown that access to extra-food in meerkats elicited 
leading behaviour. However, this response was not as drastic as in a species in which 
some individuals can have a much higher resource holding potential (i.e., the ability to 
monopolise foraging resources, RHP) than others (King et al., 2008). Yet, the effect 
of RHP in King et al.’s study (2008) might have been so strong because the conflict 
was asymmetrical. In this case, group members with low RHP could not gain access 
to another food-enriched patch. In species with high RHP, symmetrical conflicts 
might either increase the probability of group fusion or reveal the appearance of turn-
taking in the group decision-making process. In meerkats, RHP is more evenly 
distributed among individuals and we showed that no single trained individual 
monopolised the choice of the group’s direction consistently over the experimental 
days in symmetrical conflicts.  
We conclude that even in species with high reproductive skew, directional 
conflicts appear to be related to the condition of an individual relative to the other 
group members (Turbé, 2006; Bousquet et al., in prep). This may ultimately result in 
frequent changes in leadership including all adult members, which has previously 
been highlighted as the basis for turn-taking behaviour (Harcourt et al., 2010). 
Generally, this is conceivable from an evolutionary standpoint, as fighting over 
reproductive control is of much higher importance for an individual’s fitness than 
fighting for directional control, particularly in an environment where food is evenly 
distributed. Furthermore, it is known that individuals with too high a commitment to 
their own target increase a group’s fragmentation risk (Conradt et al., 2009). In a 
species, where group cohesion is crucial to survival, it is not surprising to find 
voluntary avoidance of known foraging benefits to remain in the group and avoid the 
costs of being isolated. 
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Group Day Ad ExpTrained ExpTrGrp ExpTrMean ExpTrSE ExpSameInd ExpSIGrp ExpSIMean ExpSISE
Aztecs 1 5 0.4000       0.2000       
Aztecs 2 5 0.4000       0.2000       
Aztecs 3 5 0.4000       0.2000       
Aztecs 4 5 0.4000       0.2000       
Aztecs 5 5 0.4000 0.4000     0.2000 0.2000     
Commandos 1 9 0.2222       0.1111       
Commandos 2 12 0.1667       0.0833       
Commandos 3 11 0.1818       0.0909       
Commandos 4 11 0.1818       0.0909       
Commandos 5 11 0.1818 0.1869     0.0909 0.0934     
Elveera 1 10 0.2000       0.1000       
Elveera 2 11 0.1818       0.0909       
Elveera 3 11 0.1818       0.0909       
Elveera 4 11 0.1818       0.0909       
Elveera 5 11 0.1818 0.1855     0.0909 0.0927     
Frisky 1 3 0.6667       0.3333       
Frisky 2 3 0.6667       0.3333       
Frisky 3 3 0.6667       0.3333       
Frisky 4 3 0.6667       0.3333       
Frisky 5 3 0.6667 0.6667     0.3333 0.3333     
Lazuli 1 5 0.4000       0.2000       
Lazuli 2 6 0.3333       0.1667       
Lazuli 3 6 0.3333       0.1667       
Lazuli 4 7 0.2857 0.3381 0.3554 0.0884 0.1429 0.1690 0.1777 0.0442
Table S1. Calculation of the expected values used in the main text. “Group” is the name of the focal group. “Day” is the test day number. “Ad” is the number of 
adults present in the group during the specified session. “ExpTrained” is the expected frequency of trained individuals to initiate a group movement, with the 
assumption that each adult have the same initiation probability. Because two adults were trained, it is equal to two times the reciprocal of the number of adults 
(number of adults varied between different days). “ExpTrGr” is the average frequency of trained individuals for each focal group. “ExpTrMean” is the average 
frequency of trained individuals for the five groups. “ExpTrSE” is the standard error of the average frequency of trained individuals for the five groups. 
“ExpSameInd” is the expected frequency that an individual being a first initiator would also be a last initiator, with the assumption that each adult has the same 
probability to be a last initiator. “ExpSIGrp” is the average frequency that the last initiator would be the same as the first initiator for each focal group. “ExpSIMean” 
is the average frequency that the last initiator would be the same as the first initiator for the five groups. “ExpSISE” is the standard error of the average frequency that 
the last initiator would be the same as the first initiator for the five groups. 
Conflicts of interest 
Group Sess1 Sess2 Sess3 Sess4 Sess5 
  First initiator 
Aztecs SUB OTH DOM DOM DOM 
Commandos DOM SUB SUB DOM SUB 
Elveera SUB SUB DOM OTH OTH 
Frisky SUB SUB DOM SUB OTH 
Lazuli OTH SUB OTH OTH   
            
  Last initiator 
Aztecs OTH SUB DOM DOM DOM 
Commandos SUB SUB SUB DOM SUB 
Elveera SUB SUB OTH OTH OTH 
Frisky DOM DOM DOM SUB OTH 
Lazuli OTH SUB SUB OTH   
Table S2. Time series of the results over the five days for the five groups. “DOM” means that 
the dominant trained individual initiated the group movement, “SUB” means that the 
subordinate trained individual initiated the group movement and “OTH” means that an 
untrained individual initiated the group movement. Grey boxes identify cases in which the 
last initiator differs from the first initiator. 
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